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論    文    の    要    旨 
Gold nanorods (AuNRs) have been widely studied for biological application because of 
its optical properties, such as strong plasmon coupling with both visible light and 
near-infrared light. Since the capping agent cetyltrimethyl ammonium bromide (CTAB) is 
not easy for further functionalization, which is critical for the practical use such as cell target 
or as filler in polymer matric to give new property. However, up to now, there is very rare 
study focusing on detachment of CTAB from gold nanorods, which is important for further 
functionalized. In this study, the detachment of CTAB was studied in various volume ratios 
of water and polar organic solvent. And then hydroxyl (OH-) terminated AuNRs was used for 
surface initiated ring opening polymerization of ε-caprolactone. By this method, near 
infrared (NIR) light-responsive shape memory films could be prepared through 
photo-initiated polymerization of poly(ε-caprolactone) (PCL) macromonomers with acryloyl 
terminal groups in the presence of PCL- modified (AuNRs). Exposure to NIR light could 
successfully induce the photothermal heating of embedded AuNRs and consequently, 
shape-switching transition. Upon NIR irradiation, the film completely recovered its original 
shape. Local shape-memory transformation was also obtained when the limited area was 
exposed to the light. The NIR irradiation was used to control cell morphology. Cell alignment 
in the NIR-irradiated region was lost and random cell migration was ensured because it 
caused the surface transition to a flat surface, while cells on the non-illuminated region were 
still aligned along the direction of the temporal pattern. This finding is novel in that it is the 
first study that controls the cell orientation locally and remotely on the shape-memory 
nanopatterns by NIR light irradiation. Therefore, we believe that NIR-responsive 
shape-memory system offers significant promise for the creation of topographically tunable 
substrates because of their remote-capability to undergo large elastic deformations and to 
rapidly return to their initial undeformed state. 
 
 
審    査    の    要    旨 
〔批評〕 













 平成 27年 2月 13日、数理物質科学研究科学位論文審査委員会において審査委員の全員出席のもと、
著者に論文について説明を求め、関連事項につき質疑応答を行った。その結果、審査委員全員によっ
て、合格と判定された。 
 
 
 
 
〔結論〕 
 上記の論文審査ならびに最終試験の結果に基づき、著者は博士（工学）の学位を受けるに十分な資格
を有するものと認める。 
 
 
 
